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Future Work
Future work includes continuing Young’s Modulus measurements with the Arosperse and Lampblack 
filled samples, and beginning analysis of the pore size using Positronium Analysis Lifetime 
Spectroscopy. Positronium Annihilation Lifetime Spectroscopy (or PALS) is used to measure the size 
of pores within polymers, which is a nanoscale property that correlates with the phase (rubbery or 
glassy) that the sample is in. By measuring the pore size and Young’s Modulus, it is possible to gain a 
better understanding of how alterations at the microscopic level (pore size) affect the macroscopic 
properties (Young’s modulus) of carbon filled PDMS polymers. PALS was used to study porosity in a 
model PNC system where Young’s Modulus has been studied previously. 
The data shows that Young’s Modulus increases with the volume of carbon black in the PDMS 
samples. This means that the polymer’s ability to stretch decreases with higher loads of carbon black 
nanoparticles. This may be the result of crosslinking between the polymer chains and the 
nanoparticles. There does appear to be a slight curvature to the data sets, possibly the result of 
relaxation forces within the polymer samples. Allowing the sample to rest before recording the force 
was recorded helped to minimize this curvature. 
Polydimethylsiloxane (PDMS) composites of varying filler volume fractions were fabricated using 
three types of carbon black particles, each with a different sized particle. The powders used were 
Printex G, Lampblack 101, and Arosperse 15 from Orion Engineered Carbon. The average particle size 
and BET surface area provided by the manufacturer are shown in Table 1. The BET surface area was 
used to calculate the particle density of each carbon black powder. This particle density was used to 
calculate the mass of powder needed to create a PDMS sample with the chosen volume of carbon 
black. This was done using the equation:
The cross-sectional area of each polymer sample was measured as well as the tensile force. The tensile 
force was measured by stretching each sample in 50 micrometer increments and allowing them to rest 
for 60 seconds before recording the force. These measurements were then used to find Young’s 
Modulus of each carbon-filled polymer.
